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Pit ^"ilf """^^iP^^J preliminary examination report has been prepared by this International Preliminary Examlnlna 
Authonty and is transmitted to the appiicant according to Article 36. ^"'"inary examining 

This REPORT consists of a total of 6 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES. I.e. sheets of the description, claims and>br drawings which have 

^rj'n T'in^'i.^"'^^^^^ Hi® ^2®^^ containing rectifications made b3thte Au^^^ 

(see Rule 70.1 6 and Section 607 off the Administrative Instructions under the PCT). «uinority 

These annexes consist of a total of 3 sheets. 



3. This report contains Indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 
Lacl< of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability 
citations and explanations supporting such statement aKH"^«"miy, 

Certain documents cited 

Certain defects in the international application 

Certain observations on the intematlonal application 
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International application No. PCT/EP 03/13147 



I. Basis of the report 

1 



Description, Pages 

"^'^^ as originally filed :/ 



Claims, Numbers 
1-11 



received on 17,03.2005 with letter of 17.03.2005 



Drawings, Sheets 

"'^■^^ as originally filed 

These elements were available or furnished to this Authority In the following language: . which is: : ^ 

□ the language of a translation furnished for the purposes of the international search (under Rule 23 1 (b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

° Ru\^slflnSl?^lX^''''^ ''""■^"^^ international preliminary examination (under 

r-^^aSr^^^^^^^^^ application, the 

□ contained in the international application In written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written fomi. 

□ furnished subsequently to this Authority in computer readable fomi 

° Lt|'SS"lS;n'toJsh3°™^"°" 1^ l"-"'^' •<> ^ sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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6. Additional observations, If necessary: 

1. Statement 
Novelty (N)"' 



Inventive step (IS) 
Industrial applicability (lA) 

2. Citations and explanations 
see separate sheet 
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No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 
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Re item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 Important clarity objections (Article 6 PCT) 

1 .1 From the wording of claims 1 and 6 it is not clear wliether the step of performing 
spectral.stripping Is performed downhole or at the surface and wb,6re the 
corresponding processor Is situated. ^ ' 

1 .2 As it is forrnulated, claim 1 does not specify that M the raw spectroscopy data 
processing is performed downhole and therefore, it leaves open the possibility of the 
spectral stripping being executed both downhole and at the surface. 

1 .3 Similarly, claim 6 does not clarify whether the feature that the means for perfomiing 
the spectral stripping are downhole means or surface means. 

2 Prior art 

Reference is made to the following documents: 

D1 : US-A-5 539 225 
D2: US20021 53888 
D3: W09817894 

The documents D2 and D3 were not cited In the International search report. Copies 
of the documents are appended hereto. 

3 Article 33 (1) and (2) PCT (Novelty) 

3.1 None of the available prior art documents discloses an acoustic logging apparatus 
with the combination of features described in claims 1 and 6. The subject matter of 
these claims is therefore new. 

3.2 Claims 2-5 and 7-1 1 are dependent on claims 1 and 6 respectively and as such also 
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EXAMINATION REPyRrSE^^^^^ .^hp et"^""^^*'""^' ^PP"^^*'"" "^^^ P^^/EP 03/13147 
meet the requirements of the PCT with respect to novelty. 

4 Objections under article 33 (1) and (3) PCT (Inventive Step) 

4.1 The above-mentioned lack of clarity notwithstanding, the subject-matter of claims 1- 
11 does not involve an Inventive step in the sense of Article 33(3) PCT. and therefore 
the cntena of Article 33(1) PCT ar^not met. The reasons are as follow; 

4.2 The document D1 discloses (abstract; c.6, 1. 14-22; c. 8. 1. 54-59- c 9 I 1-19- c 16 

nro^I' ''^"^^ ^""^ ^ '"^^^^'^ ^"^ apparatus for downhole spect;oscopy 

processing comprising the steps of- and the corresponding means for olSalnlng3 
spectroscopy data, processing them downhole and transmitting the obtalned 

4.3 The subject-matter of claims 1 and 6 therefore differs from that of D1 in that it 
includes the feature of part of the data processing, i.e. obtaining a net capture ■ 
spectra and performing spectral stripping, being performed downhole. 

4.4 The problern to be solved by the present invention may therefore be regarded as 
decreasing data volume to be sent to the surface. regaraea as 

4.5 Including downhole means to perfomi part of the data processing is considered as 
widely know in the art and moreover has already been employed for the same 
purpose. I.e. for determination of llthology. and for solving the same problem in 

7'^' It" ' ^.^-.^^^^--^^ (abstract and p.2. col.1. 1. 59-63) and D3 (p.61 

elm ii t T ''^^"^^ "'^'""^ "^'"^'y when the same ' 

result IS to be achieved, to apply this feature with corresponding effect to a tool 

clX'f "aid 6°'"""'"* " *° 

4.6 Dependent claims 2-5 and 7-1 1 do not contain any features which. In combination 

rrelo'ecttf"" r""' *° ^'"^ requirements of the PCT 

in respect of inventive step. 
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4.7 The additional features Introduced by those claims constitute part of the normal 
processing techniques ieiown by the persons sl<i!led in the art. They are therefore 
considered as merely some of several straightfonward possibilities from which the 
skilled person would select, in accordance with circumstances, without the exercise of 
inventive skill. 

4.8 Consequently the present application does not meet the criteria of Article 33(1 ) PCT, 
becajase the subject-matter of the above-mentioned claims doeja not involve an 
inventive step in the sense of Article 33(3) PCT. 

5 Article 33 (1 ) and (4) PCT (Industrial Applicability) 

The subject matter of claims 1 -1 1 is susceptible of industrial application. 
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Claims ^ 34 ^lOT 

[clj A method for downhole spectroscopy processing comprising: 
obtaining raw spectroscopy data using a downhole tool; 

processing the raw spectroscopy data xising the downhole tool to obtain a 

downhole processed solution; 
transmitting the downhole processed solution to a surface processing system; and 
using the surface processing system to determine lithology information from the 

downhole processed solution. 

[c2] The method of claim 1, wherein processing comprises time-stacking the raw 
spectroscopy data. 

[c3] The method of claim 1 or claim 2, further comprising comparing the downhole 
processed solution with data obtained from another downhole tool. 

Ic4] The method of any of claims 1-3, further comprising displaying the lithology 
information on a user interface. 

[c5] The method of any of claims 1-4, wherein processing the raw spectroscopy data 
comprises: 

pre-processing the raw spectroscopy data to obtain a net capture spectra; and 
performing spectral stripping using time information and the net capture spectra to 
determine elemental 3aelds. 

[c6] The method of claim 5, wherein processing the raw spectroscopy data further 
comprises: 
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detemuning diy weight elemental concentrations using the elemental yields; 
detennining a dry weight for at least one selected from the group consisting of 

clay, carbonate, quartz-feldspar-mica, pyrite, anhydride, siderite, salt, and 

coal using the dry weight elemental concentrations; and 
computiiig a matrix property using the dry weight elemental concentrations. 

(c71 A downhole tool for processing raw spectroscopy data, comprising: 
at least one detector for detecting the raw spectroscopy data; 
processing means for processing the raw spectroscopy data to produce a downhole 

processed solution; and 
means for transmitting the downhole processed solution to a surface location. 

Ic8] The downhole tool of claim 7, wherein the processing means comprises means for 
determining elemental yields. 

[p9] The downhole tool of claim 7 or claim 8, wherein the processing means comprises 
means for computing a matrix property. 

[clO] The downhole tool of any of clauns 7-9, wherein the processing means comprises: 
means for pre-processing the raw spectral data to obtain a net capture spectra; 
means for performing spectral stripping usmg time information and the net capture 

spectra to determine elemental yields; and 
means for determining dry weight elemental concentrations using the elemental 

yields. 

(clll The downhole tool of claim 10, wherein the processing means further comprises: 

means for determining a dry weight for at least one selected from the group 

.consisting of clay, carbonate, quartz-feldspar-imca, pyrite, anhydride, 

siderite, salt, and coal using the dry weight elemental concentrations; and 
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means for computing a matrix property using the dry weight. « « '2j4 /kv^P i 

[cl21 The downhole tool of any of claims 7-11, wherein the processing means 
comprises: 

a digital signal processor (516); 

a power supply (520) operatively connected to the digital signal processor (5 1 6); 
a local meniory (518) operatively connected to the digital signal processor (516); 
and 

a processing interface (514) operatively connected to the digital signal processor 
(516). 

Icl31 A real-time lithology measurement system, comprismg: 
a surface processor; and 

a downhole tool for processing raw spectroscopy data, the downhole tool 
comprising: 

at least one detector for detecting the raw spectroscopy data; 

processing means for processing the raw spectroscopy data to produce. a 

downhole processed solution; 

means for transmitting the downhole processed solution to the surface 
processor; 

wherein the surface processor comprises means for determining lithology 
information from the downhole processed solution. 

Icl4] The system of claim 13, further comprising a user interface; wherein the lithology 
information is displayed on the user interface. 

IclSJ The system of claim 13 or 14, wherein the processing means comprises meatis for 
determining elemental yields. 
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[cl6] The system of any of claims 13-15, wherein the processing means comprises 
means for computing a matrix property, 

[cl71 The system of any of claims 13-16, wherein the processing means comprises: 
means for pre-processing the raw spectral data to obtain a net capture spectra; 
means for performing spectral stripping using time information and the net capture 

spectra to determine elemental yields; and 
means for determining dry weight elemental concentrations using the elemental 

yields. 

[cl8] The system of claim 17, wherein the processing means further comprises: 

means for determining a dry weight for at least one selected from the group 
consisting of clay, carbonate, quartz-feldspar-mica, pyrite, anhydride, 
siderite, salt, and coal using the dry weight elemental concentrations; and 

means for computing a matrix property using the dry weight, 

lcl91 The system of any of claims 13-18, wherein the processing means comprises: 
a digital signal processor (516); 

a power supply (520) operatively connected to the digital signal processor (516); 
a local memory (518) operatively connected to the digital signal processor (516); 
and 

a processing interface (514) operatively connected to the digital signal processor 
(516). 
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